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Abstract 

mm) 

[flft¥fR] 

4liySUIM&j&»x^U:/^7$b— 

»Lfc*fflJ*»(*£. 140 deg C T* 60 gMBftlfft 
LfcB#(D^JtA< 1.338(g/cm 3 )JSLT"C, AO 140 
deg C T'<D&g±^jlJ£A< 0.4 x 10°~0.8 x 
10- 3 (g/(cm 3 ■»))©ttlll=fey » *LT(b)tfHE 
180 deg C T* 20 SMHttiftLfeft 
0)®mti< 1.338(g/cm 3 )&TT% fro 180 deg C 
T* 0) ® m ± W il Jf j&< 1.0 x 10" 3 ~3.5 x 

io- 3 (g/(cm 3 •©))(D®ffl-efe^7K l jxx^;u^ 

n. 

Claims 

[ttttflHtftiBliE] 

[»** 1] 

(a) w®ttffifr&jj&JBL*:$ajftK1*£, 140 
deg C T* 60 » ID flD ft L fc B# (D ffi g A< 
1.338(g/cm 3 )&TT\ fro 140 deg C T?(D®g 
±^>IJ£A< 0.4 x l0- 3 ~0.8 x 10- 3 (g/(cm 3 ■»)) 

(b) WIB*ftrt»(*:* 180 deg C V 20 fMUMDft 
L1t#0)8Bttf 1.338(g/cm 3 )WTT\ fro 180 
deg C "C0>3?Jf ±^ilJ£A< 1.0 x ]0°~3.5 x 
10- 3 (g/(cm 3 ■»)) 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It is to offer polyester resin which is superior in transparency, 
and dimensional stability on heating it can use profitably as or 
other container % packaging material for food or beverage. 

[Means to Solve the Problems] 

When antimony compound with polyester resin where main 
repeat unit which is producedas catalyst is ethylene 
terephthalate, (a ) amorphous molded article which formed 
from this resin,60 second heating with 140 deg C, density 
1 .338 (g/cm 3 ) or less, at thesame time density raising speed 
with 140 deg C is a range of 0.4 X 10" 3 ~0.8 X 10' 3 (g/ (cm 3 * 
second )), When and (b ) aforementioned amorphous molded 
article 20 second heating with 1 80 deg C,density 1 .338 
(g/cm 3 ) or less, polyester resin c where at same time density 
raising speed with 1 80 deg C is range of 1 .0 X 1 0~ 3 ~3 .5 X 1 0° 
(g/ (cm 3 * second )) 

[Claim(s)] 
[Claim 1] 

antimony compound as catalyst in polyester resin where main 
repeat unit which isproduced is ethylene terephthalate, 

When (a ) amorphous molded article which formed from this 
resin, 60 second heating withl40 deg C, density 1.338 
(g/cm 3 ) or less, at same time density raising speed with 140 
deg C 0.4 X 10' 3 ~0.8 X 10" 3 (g/ (cm 3 * second )) 

When (b ) aforementioned amorphous molded article 20 
second heating with 180 deg C, the density 1.338 (g/cm 3 ) or 
less, at same time density raising speed with 180 deg C 1.0 X 
10" 3 ~3.5 X 10 3 (g/ (cm 3 * second )) 
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„ <Dffi$iVfoZ>^t$:5if1&tir&7$i)3L7>T)l>ffi It is a range and polyester resin 0 - whiclris made feature 



[Claim 2] 

polyester resin is for hollow molded article and polyester 
resin D which is stated in Claim 1 which is made feature 



«Btt£ft< 0.70-0.90dl/g. #fi££*lfc DEC 

ftA<yj=l-^^(D 1.5-5.0 

£A< 1.37g/cm 3 J2l±tffe4»*a 1 XI* 2 KB 

Ut*«4] 

T-bh7;UxtK*a*< lOppm KTF. 3 S 
0.35 fi»%BlT-efc5»3R« 1-3 |C 

«a>tfyxx-r;wim. 

Specification 
[0001] 

[0002] 

[ft*0ftfl5] 

yKUxx^HHIi* *#|C7KUx^b>xU^b 
-h(JilT^lcrpETj<!:lllS^-r*)l*^(7)Snfc 

[0003] 

-ttlzz©j:5ftfflJfelcffiffl$tt* PET lts± 
i^ztfrbffi&^y-oiAmo) pet £§¥i£-f & 



[Claim 3] 

intrinsic viscosity 0.70 - 0.90 dl/g. DEG amount which is 
copolymerized polyester resin c which is stated in Claim 1 or 
2 where 1.5 - 5.0 mole % and density of glycol component are 
1.37 g/cm 3 or more 

[Claim 4] 

acetaldehyde content polyester resin Q which is stated in 
Claim 1-3 where 10 ppm or less, cyclic trimer content 
are0.35 weight % or less 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, it regards polyester resin which is used 
for bottle, film, sheet or other molded article. 

Details are something regarding polyester resin which gives 
molded article, especially hollow molded article where 
transparency and dimensional stability on heating are 
superior. 

[0002] 

[Prior Art] 

polyester resin, especially polyethylene terephthalate 
(Below "PET " with it abbreviates simply. ) is adopted as for 
spread areremarkable ones that with transparency, 
mechanical strength, heat resistance, gas barrier property 
or other characteristic which is superior as material of 
carbonated beverage, juice, mineral water or other 
container and. 

[0003] 

PET which is used for this kind of application generally 
designates terephthalic acid, ethyleneglycol as starting 
material mainly, is produced making use of germanium 
compound, antimony compound, titanium compound 
andthese blend etc as condensation catalyst. 

In aforementioned catalyst, antimony catalyst case where PET 
for fiber and film is produced from fact that cost islow is used 
as catalyst. 
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imkLxmMz*is\z)k*Xs m^titz pet 

[0004] 

''pAitsviz&m-r&t pet <D=ix[~tfm<ij: 

ftfflW- 6-279579 *tt*K*tt, 7>**Mb£ 



LfrL&tf&.;:a>#areft&:|l£: PET 
*£JiMl?aaaffittli« +»<Et0)-CI4«:L^ 

3tf=. ftF»1¥ 10-36495 H^<bT> 
07*h7JUxfcK£fij!i<K<fcyfi3ST?&.&. 

[0005] 
[0006] 

WLfcfSJIL *»Wl::8]aLfc. 
^<iA<x^u>^b^^U-hT*fe-5^gxXT- 



(a) ZG>«tl}g*x&j$tfL*:?|£aj£&{t£. 140 
deg C T? 60 8>lffl*lJ»L7iB#(DffiJS*< 
1.338(g/cm 3 )JJITT?» AO 140 deg C T'<0^j£ 
±£££A< 0.4 x 10 3 ~0.8 x 10" 3 (g/(cm 3 ■»)) 

(b) ffir832Efififcfl2i*£ 180 deg C T? 20 tNMnM 
Lfefta>ffiftA< 1.338(g/cm 3 )UrFT% fro 180 



.. But, when germanium compound and titanium compound it 
uses as catalyst, comparing, the crystallization rate of PET 
which it acquires is quick, hollow molded article where the 
transparency is superior is obtained, it is very difficult . 

[0004] 

In order to solve these problem, germanium compound and 
this and blend of the titanium compound is used as 
condensation catalyst, but when expensive germanium 
compound is used, there is a deficiency that cost of PET 
becomes high. 

As method which solves this kind of problem, with for 
example Japan Unexamined Patent Publication Hei 6-279579 
disclosure, isimproved method which has been disclosed 
transparency by stipulating used proportion of antimony 
compound and phosphorus compound. 

But, transparency of hollow molded article from PET which is 
acquired with this method is not sufficient ones. 

In addition, using antimony trioxide, phosphoric acid and 
sulfonic acid chemical compound, the continuous 
manufacturing method of polyester which is superior in 
transparency is disclosed in the Japan Unexamined Patent 
Publication Hei 10-36495 disclosure . 

But, polyester which is acquired with this kind of method 
thermal stability becomes bad, acetaldehyde content of hollow 
molded article which is acquired high and it is a problem. 

[0005] 

[Problems to be Solved by the Invention] 

this invention solves this kind of problem, molded article 
where transparency issuperior is acquired, at same time, 
inexpensive polyester resin is offered makes objective. 

[0006] 

[Means to Solve the Problems] 

these inventors, in order that above-mentioned problem is 
solved, resultof diligent investigation, arrived in this 
invention. 

Namely, as for polyester resin of this invention, antimony 
compound as catalyst in the polyester resin where main repeat 
unit which is produced is ethylene terephthalate, 

When (a ) amorphous molded article which formed from this 
resin, 60 second heating withl40 deg C, density 1.338 
(g/cm 3 ) or less, at same time density raising speed withl40 
deg C 0.4 X 10" 3 ~0.8 X 10° (g/ (cm 3 * second )) 

When (b ) aforementioned amorphous molded article 20 
second heating with 180 deg C, the density 1 .338 (g/cm 3 ) or 
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deg C T*<D&ft±ll£JSftt l.Ox I0°~3.5x 
10°(g/(cm 3 

[0007] 

its fccfctf * i^^-ji$^i40gHfc^p D a . 



[0008] 

[^B^roHli£<7)ff^] 

JUT* *58WI=o^-C»ttl=ttlWr*. 

b7$u-hiiHi£ 85 *;u%Bi±dt?*tt 
tKiixxt ;M§tflgT-*fcy* #3*L<(* 90^;u%m 
T> £blc$?£L<l* 95 *;u%ja±^t;litt* 
uxxr/HltllB-c&S. 

[0009] 

flrfe7K , Jxxx;u$B!(D&S£(c&ffl£*ti,v 
*;u^>^<tLTi*. -fy72;Hg* 2,6-^-7^1^ 
>v*;utf>&* v^x--;u-4,4' -v*;utK> 
K* v7x/^vx^>v?*;U7K>^H(D^Sie 

femwtit, Ti?e>», a 
i/-t0>«tew&an** *s*a**+y*>ijn,# 

[0010] 

i/9a^-9->i;^/-;i4iFdt>B9i,^ i ;a- 

JU* tfX7x/— JU A. \£X7x.S— ;UA(D7^r 
[0011] 

*felc s MISTK'JxxTF^flgtt 3 ©^!'^^^ 
ttiLT* HJ^'JyhiS* bfP^'J^HJ* S¥if 

ft. 
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less, at same time density raising speed .with. 180 deg C 1.0 X 
10" 3 ~3.5 X 10° (g/ (cm 3 * second )) 

It is a range and it is a polyester resin which is made feature. 
[0007] 

polyester resin which has above-mentioned characteristic 
gives molded article* especially hollow molded article where 
transparency* and dimensional stability on heating are 
superior. 

[0008] 

[Embodiment of the Invention] 

You explain in detail below, concerning this invention. 

polyester resin where main repeat unit of this invention 
consists of ethylene terephthalate.with linear polyester resin 
which ethylene terephthalate unit 85 mole % or more is 
included, preferably 90 mole % or less* furthermore 
preferably 95 mole % or more is linear polyester resin which 
is included. 

[0009] 

You can list isophthalic acid* 2,6-naphthalenedicarboxylic 
acid* diphenyl-4, 4&apos;-dicarboxylic acid* diphenoxy 
ethane dicarboxylic acid or other aromatic dicarboxylic acid 
and its functional derivative* p- hydroxybenzoic acid* 
hydroxycaproic acid or other oxyacid and its functional 
derivative* adipicacid* sebacicacid* succinic acid* 
glutaric acid or other aliphatic dicarboxylic acid andits 
functional derivative* cyclohexane dicarboxylic acid or 
other cycloaliphatic dicarboxylic acid and its functional 
derivative etc as dicarboxylic acid which is used for 
thecopolymerization of aforementioned polyester resin. 

[0010] 

You can list diethylene glycol and alkylene oxide adduct or 
other aromatic glycol etc of trimethylene glycol* 
tetramethylene glycol* neopentyl glycol or other aliphatic 
glycol * cyclohexane dimethanol or other cycloaliphatic 
glycol* bisphenolA* bisphenol A as the glycol which is 
used for copolymerization of aforementioned polyester resin. 



[0011] 

Furthermore, trimellitic acid* pyromellitic acid etc is listed 
as other copolymer component which consistof polyfunctional 
compound in aforementioned polyester resin, as acid 
component, it is possible, it can list glycerine* 
pentaerythritol etc in addition as glycol component. 
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[0012] 

(a)140 deg C TJ 60 »K*DjSftLfcB#a)SgA< 
1.338(g/cm 3 )&lTs $?*L<I4 1.337(g/cm 3 )J2l 
T» MI-»*L<l*(1.336g/cm 3 )«Tt\ fro 
140 deg C ■C<D$Jt±^ilJf # 0.4 x 10' 3 ~0.8 x 
10- 3 (g/(cm 3 ■fj>)),»^L<l* 0.45xl0' 3 ~0.75x 
10" 3 (g/(cm 3 • 8> )) » M IZ » g: L < 14 0.50 x 
10" 3 ~0.70 x 10- 3 (g/(cm 3 • » )) 0) tt H (C fc 9 , 
(b)180 deg C V 20 tMHftlftLfeftaaatf 
1.338(g/cm 3 )lilTs $?£L<I4 1.337(g/cm 3 
T\ !EIC5?^L<I4 1.336(g/cm 3 )lilTT\ fr-O 
180 deg C T?<7)®Jt±^iiJt# 1.0 x 10°~3.5 x 
10- 3 (g/(cm 3 #£L<I4 1.1 x l(r 3 ~3.4x 

10 V(cm 3 ■&))> W=»£L<tt 1.2X10" 3 ~3.3 
xi0 o (g/(cm 3 ■»))<DttHT?*<&Ci:*1*«tf 

[0013] 

140 deg C T* 60 fj> Pel *0 Sift Lf::B#0)?gj£tf 
1.338(g/cm 3 )lil±T\ AO 140 deg C T'<DW& 
±^JiJtA< 0.8xio- 3 (g/(cm 3 ■»))JSl±»-tLT 
180 deg C T* 20 fj>P B 1*II]gftL.7iB#(DSJf *>< 
1.338(g/cm 3 ))iL±T\ AO 180 deg C T'^SJt 
±^ilJf A< 3.5xl0- 3 (g/(cm 3 -®)))H±<D®-£ 
14s t#f>*tf=fiEffJp D a<D2|B^1±l4^ICE<^ 

'So 

140 deg C -C 0) m Jf ± # 3 It *>< 0.4 x 
10 3 (g/(cm 3 •tl>))lil.T"C* fro 180 deg C U<D® 
Jt±#ii£A< 1.0xio- 3 (g/(cm 3 -fJ^JSlT©!! 
£14. ff&*lfej£KaG>ftlM£ft<£<&&. 



[0014] 

tx^u>^yu-^at;/xi4ii=fiE^Etf 

Slfc^ttTTk^e^LxxxMbUcigL ME 

Xl4^=fi)t^SfS;$i±T^;uT^a-;i/^ 
^tTaxT.x^X^^icfeysjjt^^At, en 

SSigiSflT' Mg <b**»Ca fc**|»Co <b£ 
1*. Mn<b£^&t/Znlb£^J:yMl4;hfcii>fc 
<<bfc 1 aa>£flMb&ft£J:tf P <b£fc£ 2 Is] 
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amount used of copolymer component which consists of these 
polyfunctional compound must be extent where polyester 
resin substantially maintains linear state. 

[0012] 

As for polyester resin of this invention, when antimony 
compound with polyester resin where themain repeat unit 
which is produced as catalyst is ethylene terephthalate, 
amorphous molded article which formed from this resin, (a ) 
60 second heating with 140 deg C, the density 1.338 (g/cm 3 ) 
or less and below preferably 1.337 (g/cm 3 ), furthermore 
below the preferably (1 .336 g/cm 3 ), at same time density 
raising speed with 140 deg C 0.4 X 10~ 3 ~0.8 X 10 3 (g/ (cm 3 * 
second )), the preferably 0.45 X 10~ 3 ~0.75 X 10° (g/ (cm 3 * 
second )), Furthermore there is a range of preferably 0.50 X 
10" 3 ~0.70 X 10° (g/ (cm 3 * second )), when (b ) 20 second 
heatingwith 180 deg C, density 1.338 (g/cm 3 ) or less and 
below preferably 1 .337 (g/cm 3 ),furthermore below preferably 
1.336 (g/cm 3 ), at same time density raising speed with 180 
deg C 1 .0 X 10" 3 ~3.5 X 10" 3 (g/ (cm 3 * second )), preferably 
1.1 X 10 3 ~3.4 X 10" 3 (g/ (cm 3 * second )), furthermore is 
range of preferably 1.2 X 10" 3 ~3.3 X 10° (g/ (cm 3 * 
second ))and it is a polyester resin which is made feature. 

[0013] 

When 60 second heating with 140 deg C, density 1.338 
(g/cm 3 ) or more, atsame time when density raising speed with 
140 deg C 0.8 X 10' 3 (g/ (cm 3 * second )) or more, and20 
second heating with 180 deg C, density 1.338 (g/cm 3 ) or 
more, at thesame time when density raising speed with 180 
deg C is 3.5 X 10" 3 (g/ (cm 3 * second )) or more, the 
transparency of molded article which is acquired becomes 
very bad. 

density raising speed with 140 deg C 0.4 X 10" 3 (g/ (cm 3 * 
second )) or less, at same time when density raising speed 
with 180 deg C is 1.0 X 10° (g/ (cm 3 * second )) or less, heat 
resistance of the molded article which is acquired becomes 
bad. 

[0014] 

polyester resin of this invention, terephthalic acid and 
ethyleneglycol and/or third component reacting 
directly,removes water and esteriflcation after doing, reacting, 
is produced the direct esterification* or dimethyl 
terephthalate and ethyleneglycol and/or third component 
which do condensation polymerization under vacuum by 
transesteriflcation method which removes methyl alcohol and 
does condensation polymerization after ester exchange and 
under vacuum, but With this production process from Mg 
compound* Ca compound* Co compound* Mn compound 
and Zn compound dividing metal compound and Pcompound 
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SSt££l6lifj£T'lc Sb <b£$£SSflO.LTS$t 
££fH-«fcK<fcW#.&*i*rA<iij3fc.& 0 



[0015] 



[0016] 

*^|BjT?fflL^b^i) Mg <b£$l* Ca <b£$l* Co 
<b£$)*Mn fc^fccfctf Zn {b£$lli£lE& 



[0017] 

Mg ft^HtLTtt, **fl!V^*S/'>A. *g 
$*liiiftl£l&* Ty*$^A*Mr1MKfl> *fcdfc 

Ca fc^fctLTli* **<b*;u*>>> A, 7K^<b 
Co <b£$)*rL-CI4* K&3/<;uhc7>cfcdfci£S* 
[0018] 

Mn <b£1$!i*rLTi4* £E#S^? 

7>#»h*-*-fKH<7>7;u3*+Kh\ 7 
>**>7-b^;U7-trh7-hHA<^lfbH-So 

Zn<bS8!l<tLTI4* IEft£« % $Afftt£tt« 

ttib£ft*att<btt* £r 0 VMr 
tf-fK*a>7;ua*-«M>\ Btt7-b5 1 >U7-bh 

[0019] 

*f§BJ?-e£ffl£;h,5 P fc^iLTI*. U>K* 
£M>g** **7fC/IlfcJ:i;*;K&0BSHM* 



of at least 1 kind which is chosen above twice, it adds, 
inaddition esterification or transesterification substantially 
from after ending adds Sb compound tobefore condensation 
polymerization and it can acquire by doing condensation 
polymerization. 

[0015] 

Furthermore increasing molecular weight of polyester resin, 
acetaldehyde content it ispossible to do solid phase 
polymerization in order to decrease. 

Stripe which it is good doing with batch equipment it is with 
continuous reaction device it is good doing aforementioned 
esterification reaction* transesterification* melt 
condensation polymerization reaction and solid phase 
polymerization reaction. 

[0016] 

If Mg compound* Ca compound* Co compound* Mn 
compound and Zn compound which are used with this 
invention are soluble compound in reaction system, all you 
can use. 

[0017] 

As Mg compound, you can list alkoxide etc like lower 
aliphatic acid salt* magnesium methoxide like the 
magnesium hydride. * magnesium oxide* magnesium 
acetate. 

As Ca compound, you can list alkoxide etc like lower 
aliphatic acid salt* calcium methoxide like the calcium 
hydride* calcium hydroxide* calcium acetate. 



As Co compound, you can list lower aliphatic acid salt* 
cobalt naphthenate * cobalt benzoate or other organic acid 
salt* cobalt chloride or other chloride* cobalt 
acetylacetonate etc like cobalt acetate. 

[0018] 

As Mn compound, you can list manganese acetate* 
manganese benzoate or other organic acid salt* manganese 
chloride or other chloride* manganese methoxide or other 
alkoxide* manganese acetoacetonate etc. 

As Zn compound, you can list zinc acetate* zinc benzoate or 
other organic acid salt* zinc chloride or other chloride* zinc 
methoxide or other alkoxide* zinc acetoacetonate etc. 

[0019] 

You can list phosphoric acid* phosphorous acid* 
phosphonic acid and those derivative etc as Pcompound 
which is usedwith this invention. 
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;u* 'J^&mjx^uxt^u* v>Khu:^u 

t/^f;n^f;k log^^ux*^* 'J 
^SS^/t^uxxx^* 'J>ggsw;ux7 > f- 

ffiM>&* £M>8MJ^Ux;*.t/U* SU 
>KMJX*jHX-TJk E'J>|£HJ?^l/X;*. 

T JU* WU***>&* ^^*X7(v>S|S?/ 

f^xxfJk x5 L ;u***>&vpt^ux;vf 

?i--;U***>B^:^^UX;Vf ;K 7 

x^.-;u7tx^7ix>Ki;x^;ux7 > T^, 
;utxX7tx>^i?7i--;i/XXx;u§lT*3&y, c 
*ibi*$M4TM$fflLTt*fc<* *fc 2 «ja±£# 

[0020] 

Sb ib£®tLXlt. =mt 

*S£0jT?ffl^b:rT.£ Mg {b£#3* Ca <b£#5* Co 
.b£$l* Mn fb^fccfctf Zn fb^l** tK'JX 
XT)l®m(»M)&&mT"Ptii<t& 2 ®U±lZ 

* o.o3~5.o ; E;K7)®fflic^^ < fe5ir^ia-r-5o 

[0021] 

*§£Wxmi^hZ> p {b£&l** *°'jx;vf ;u 

<D P m=P IZttt&tf') V-*(D Mg ib^t&k Ca 
{b£$l* Co <b£$U Mn .b£$lfc*fci; Zn ,b£ 

^(D-^n^mm^ittLx o.i~3.o o^bic^ 

[0022] 

Mg <b&$LCa <b£*&l*Co .b&^*Mn fb£ 
4*9.1*, TH'JxXT^BICD^ig^ 0»^T* 

£1** EJ£ft<Z>®g*£lgtaLTd>^*rfc2oc7> 

m£m*\zmnx%mt$>?3&. ^tz^mt 
Ri£ft<DMmmz*7<(^s.**s^7tz>i5&m 
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.-h is possible to .use, these with such-as phosphoric acid* 
trimethyl phosphate ester, triethylphosphate ester* tributyl 
phosphate ester* phosphoric acid tri phenyl ester* 
monomethyl phosphate ester.dimethylphosphate ester, 
monobutyl phosphate ester* dibutyl phosphate ester* 
phosphorous acid* trimethyl phosphite ester, triethyl 
phosphite ester* tributyl phosphite ester, methylphosphonic 
acid* dimethyl methylphosphonate ester, ethyl phosphonic 
acid dimethyl ester, phenyl phosphonic acid dimethyl ester 
and phenyl phosphonic acid diethyl ester* phenyl 
phosphonic acid diphenyl ester with alone as embodiment, in 
addition to jointly use 2 kinds or more is possible. 



[0020] 

You can list antimony trioxide* antimony acetate* 
antimony tartrate* potassium antimony tartrate* antimony 
oxychloride* antimony glycolate* antimony pentoxide* 
triphenyl antimony etc as Sb compound which is used with 
this invention. 

In order Mg compound* Ca compound* Co compound* 
Mn compound and Zn compound which are used with this 
invention, with production process of polyester resin dividing 
at least above twice, to bedesirable, in addition content in 
produced polymer to add, to become rangeof 0.03 - 5.0 mole 
in polymer 1 ton as metal atom it adds. 

[0021] 

In order as for Pcompound which is used with this invention, 
with production process of polyester resin dividing at least 
above twice, to be desirable, toadd, 0.1-3.0 ranges ago as Mg 
compound* Ca compound* Co compound* Mn compound 
in polymer in addition for Patom in produced polymer and 
total metal atomic ratio of Zn compound it adds. 

[0022] 

Dividing Mg compound* Ca compound* Co compound* 
Mn compound* Zn compound and Pcompound, when it 
executes production of polyester resin with batch system, in 
addition when it executes with continuous system by shifting 
addition time, it does method which it adds, by 
modifyingaddition site it is possible . 

When production of polyester resin is executed with 
continuous system, methodincreasing, at least of adding 
number of reaction kettle to 2 reaction kettle separately. With 
same reaction kettle providing addition position of 2 place or 
more at least separatelyin advance order of reaction, method 
of adding. In addition various methods such as reaction kettle 
and method which line mixing is doneis adopted for 
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[0023] 



J,Mn it£l 



»£L<, 30%lUTIC-T^CDA<t#IC»^L^o 
[0024] 

<, 30%JUTlc-r5©A<t#lc»^LL^ o 

Sfc^ft-^ft Mg Ca ft^tt, Co <b£ 

fc.Mn fc^ttfecfct; Zn {b£^<D;£ft]&IC& 

[0025] 

Mn fcfttt, Zn fc*ffcfej:tf P Ib^MOSaitt 
[0026] 

-*<D££*#£JgJST<fcLT7K'Jv-l h> 
^ 0.1-2.5 ^KD«SffllC<p*J:5lcaai-r*o 
[0027] 

*»W0tfyx*xJUflB©«H««li. 

0.57-0.90dl/g, *?£L<I* 0.58-0.88dl/g, 
*T*L<li 0.60-0.85dl/g 0llt^o 

0.57dl/g &LTX*\t.m*htztfLBfi i m<D®WiM 

*fc. 0.90dl/g jSgftSflCj:* 
Smic«BaK^X<«:oTlft5MR^aKL< 



[0028] 

*fc, **M0)7K , Jxxf : ;u»B**fiE-r«S? 
x^b>yU3-;uaii^ijzi-;u«»© 
1.5-5.0 ^1/%, »*UI* 1.6-4.5 ^1/%, Ml- 
#£L<li 1.7-4.0 ^o/o-CfcSo 

vifU>^iJ 3 -;HA< 1.5 ^En,%&T<D*i 



connecting part of reaction kettle. 
[0023] 

As for division ratio of addition quantity of Mg compound, 
Ca compound, Co compound, Mn compound and Zn 
compound, it isdesirable to designate addition quantity of first 
time as approximately 50%or less of total added amount, 
especially it is desirable to make 30% or less. 

[0024] 

As for division ratio of addition quantity of Pcompound, it is 
desirable todesignate addition quantity of first time as 
approximately 50% or less of the total added amount, 
especially it is desirable to make 30% or less. 

In addition respective Mg compound, Ca compound, Co 
compound, Mn compound and adding after adding Zn 
compound aredesirable. 

[0025] 

Mg compound, Ca compound, Co compound, Mn 
compound, Zn compound of first time eye and addition time 
of Pcompound are goodeven before or reaction midway 
esteriflcation and transesterification and, it is goodeven after 
ending, but addition time after second esteriflcation or 
transesterification middle orafter ending is desirable. 

[0026] 

In order content in produced polymer to become range of 0.1 - 
2.5 mole in polymer 1 ton as metal atom, it adds Sb 
compound which is used with the this invention. 

[0027] 

intrinsic viscosity of polyester resin of this invention 0.57 - 
0.90 dl/g, preferably 0.58-0.88 dl/g, furthermore isrange 
of preferably 0.60-0.85 dl/g. 

0.57 With dl/g or less, molded article or other mechanical 
property which is acquired is bad. 

In addition, when it exceeds 0.90 dl/g, resin temperature 
becoming high whenmelting, with such as molding machine 
thermal decomposition becomes extreme, free low molecular 
weight compound whichexerts influence on fragrance 
retention increases, or other problem which molded article 
colors to yellow happens. 

[0028] 

In addition, diethylene glycol quantity which forms polyester 
resin of the this invention 1 .5 - 5.0 mole %, preferably 
1 .6-4.5 mole %, of glycol component furthermore is 
preferably 1.7-4.0 mole%. 

When diethylene glycol quantity is 1.5 mole % or less, 
because crystallization rate isquick, density of molded article 
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[0029] 

^rtK^Ml* lOppm &LT % jt?£L<l* 8ppm Jii 
T-th7;U^tK^MA< lOppm JU±0)i§£ld\ 

[0030] 

0.35 nm%uT. »*l<i* 0.33 a 

M%&LTs *&l=#*L<f40.32M»%JaTTffc 

-So 



[0031] 

*f§BJ<7)7H'JX7.x;U^Bil*, -ttlcffll^tl 

L^T**W<D*UxXTr;H»K36xb, SUB'S * 
H^ttlc@tif-*^fiE^p Q p^^,^i:A<tll3|5 

-So 

[0032] 

»aifiR»l4.-ttlC#?i 265-^ 300 deg C (DM 

mas* m 30^ 70kg/cm 2 ©stajE*-e*js 



- which is stipulated with this invention being, this invention, 
transparency of molded article which is acquired entering 
rangewhich is stipulated, becomes bad. 

In addition when diethylene glycol quantity is 5.0 mole % or 
more, glass transition temperature of polyester resin 
decreases, heat resistance of molded article which is 
acquireddecreases, in addition because thermal stability is 
bad, when forming the increased weight of acetaldehyde 
content becomes with large, gives adverse effect to fragrance 
retention. 

[0029] 

In addition, acetaldehyde content of polyester resin of this 
invention 10 ppm or less* preferably 8 ppm or less, 
furthermoreis preferably 5 ppm or less. 

When acetaldehyde content is 10 ppm or more, flavor of 
container or other contents which formed fromthis polyester 
resin and such as is ill-smelling becomes bad. 

[0030] 

In addition, content of cyclic trimer of polyester resin of this 
invention 0.35 weight % or less, preferably 0.3 3 wt% or 
less, furthermore is below preferably 0.3 2 wt%. 

When hollow molded article etc of heat resistance it forms 
from polyester resin of this invention,thermal processing is 
done inside heating mold, but when content of cyclic trimer 
0.35 weight % or more it contains, oligomer deposit to 
heating mold surface increasessuddenly, hollow molded 
article or other transparency which is acquired deteriorates 
very. 

[0031] 

As for polyester resin of this invention, forms is possible to 
hollow molded article, film, sheet etc with melt molding 
method which is used generally. 

When hollow molded article is produced, from polyester resin 
of this invention, hollow molded article which is superior in 
transparent, heat resistance is made making use of hot 
parison method or the cold parison method or other method of 
public knowledge it is possible . 

[0032] 

When hollow molded article is produced making use of 
polyester resin of this invention, the premolded article it 
forms with injection molding first, drawing blow molding 
does this next andforms in bottle. 

Approximately injection temperature, of 265 - 
approximately 300 deg C approximately it executes injection 
molding, generally with injection pressure of 30 - 

— : — 1 — / — 2 \ a — 1 „ 
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-ro<fcdlcLT.#b;Kfc^llJ$fl2tt£* z>-;uK 
/<'JV>a&G>*£l*fc 8(MQ 120 deg C \Z^>® 
U*fcjfcyh/<'Jv:/a©iB£ttl& 80~& 120 
deg C \zU&&?lz$itllt&o 

Z0)"f'ffiJ$.B&£7n—£%l'PX°ffo 120~fc] 
210 deg CiZXm^O-mmU *1*7**?I0.5~ 

m 30 8>ras»flia-r*. 

8«M&*tt,att,**fl|= 1.3-3.5 fg.Ji^ 
fillC 2-6 fbbt*<D1fi*l\ 

[0033] 

bommtt-. f>m*&titr*8,miztmm?$>z 

[0034] 
[JtlMU 

I*. 

[0035] 

fc*>\ ±*i*ttflia)aisft$jsiTi=ittwr*. 

1) SEBttJS(iv) 

l,l,2,2- : fh i 5^P;UX^>/7x/-;U(2:3 fii: 

ik)S^»Ji* 30 deg c -ea>»»tt£fr€.#tf> 

fee 

[0036] 

2) vX^b>yj3-;u^a ( jaT[DEG £Mj<h 
-f-l=«ty DEG ft£j£ftU 

idfcf fatten ;u%)-c£Lfc. ]) 

[0037] 



--approximately70 kg/cm 2 , premolded article forms. 

thermal processing doing mouth part of this premolded 
article, crystallization it does. 

premolded article which it acquires in this way is cooled, in 
case of the cold parison method in order approximately 
preheating to do in 80, - approximatelyl20 deg C in addition 
in case of hot parison method approximately to become 80- 
approximately 120 deg C. 

In blowing mold approximately drawing blow molding it does 
this premolded article with 120, -approximately 210 deg C 
approximately 0.5 - approximately 30 second thermal 
processing does next. 

As for draw ratio, it is good usually, in machine direction 2 - 
6 -fold tomake 1.3 - 3.5 times* circumferential direction. 

[0033] 

In addition, uses polyester resin of this invention, one for 
laminate* multilayer hollow molded article of the film of 
different kind for also laminated film and laminated sheet* 
metal sheet is possible. 

It is possible to combine nucleating agent* stabilizer* 
antistatic agent* colorant* ultraviolet light blocking agent* 
antioxidant* lubricant* mold release or other various 
additive of according to need public knowledge to the 
polyester resin of this invention. 

[0034] 

[Working Example(s)] 

Below this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in this Working Example. 

[0035] 

Furthermore, measurement method of main property value is 
explained below. 

1) intrinsic viscosity (IV ) 

1, 1, 2 and 2 -tetrachloroethane/phenol it sought from solution 
viscosity with 30 deg C in (2: 3 weight ratio ) mixed solvent. 

[0036] 

2) diethylene glycol content (Below [It disassembled you call 
DEG contentj) with methanol quantification it did DEG 
amount with gas chromatography , it displayed with relative 
(mole % ) for the total glycol component. ]) 

[0037] 

3) acetaldehyde content (Below "AAcontent " with you say) 
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fc#5X7>^;nzA*ir±»*»»L, 160 
deg c v 2 mm^ta^m^ m\ ^a^tttn^ 

7<(—VmfcL]mig£ ppm V^Ltzo 
[0038] 

P7*;uA£an*#^-f6o 

[0039] 

5)^-X(HJt%) 

TfrI<DattJ$jf2ftfr bO) 5mm B^OfiEJBft^ 
[0040] 

M-ioo »mi«»«icj:y % 5/ij>y-as 290 

deg Cpfvy/<— TI4 250 deg QIcJHvc. 10 
deg c l=fc»LfcRttTO*ffi-CJ*»U »f* 
J*»f**f#*(1M*;U*-f A 70 ») 0 

C©Sftfig»i*li % 2 % 3.4 S 5.6, 7, 8 S 9, 
10,1 1mm <DW.**<Mfa 3cm x $j 5cm ft <D/£fl2}S 

*Kattic«ifcta>Tf. i fflasfittft i46 g 



2mm «*0rt»ttliffi«±Mffi<D3B£lC % 
*fc 5mm ff*0)fiE»ttl*^— X(BS%)a5l 

[0041] 

m 

a»(«»»f*#)i3Br3£i*iiii«att-r^<»y 



Inserting resin pellet sample/distilled water=Ig/2 ml in glass 
ampoule which nitrogen substitution is done, melt sealing 
itdid upper part, did 2 hours extraction with 160 deg C, after 
cooling measured the acetaldehyde in extracted liquid with 
high sensitivity gas chromatography and indicated 
concentration with the ppm. 

[0038] 

4) cyclic trimer content of polyester resin 
It melts resin pellet sample in 

hexafluoroisopropanol/chloroform mixed solution, it dilutes 
furthermore including the chloroform. 

polymer after precipitating, is filtered in this including the 
methanol. 

evaporating and drying to solid it did filtrate, made constant 
volume with dimethyl formamide,quantification it did with 
liquid chromatography method . 

[0039] 

5) haze (haze% ) 

You use molded sheet of 5 mm thickness from 
below-mentioned step attaching molded article, you measure 
to making use of —X meter Nippon Denshoku Kogyo K.K. 
(DB 69-244-3708) make. 

[0040] 

6) Formation of molded article 

Regarding to cylinder temperature 290 deg C (Under hopper 
250 deg C ) polyester resin which it dries Meiki Co. Ltd. (DB 
69-073-1 195 ) makewith M-100 injection molding machine , 
it forms with step attaching platelet mold which it cooledin 10 
deg C, obtains step attaching molded article (cycle thyme 70 
second ). 

As for this step attaching molded article, 2, 3, 4, 5, 6, 7, 8, 9 
and 1 0,being something which provides molded sheet of 
approximately 3 cm X approximately 5 cm square of 
thickness of 1 1 mm for stepped state, as for weight of 1 they 
are approximately 146 g. 

As for molded sheet of 2 mm thickness in addition as for 
molded sheet of 5 mm thickness cutting respectively in haze 
(haze% ) measurement, you use for themeasurement of 
density raising speed. 

[0041] 

7) heat treatment of molded sheet and calculation of density 
raising speed 

It cuts molded sheet of aforementioned 2 mm thickness from 
stepattaching molded article, after specified time soaking it 
removes quickly to silicon oil bath (stirrer attachment) which 
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fiS*4(D*a^l* s 140 deg C Rlf 180 deg C left* 

ivc losuBPn-caMfi-r*. 

0tt£7ay|»U &£±j?ilb&£#&. 

in*.. 140 deg c v(D®g.±m&mt.®m 

1.340(g/cm 3 *»lf!&B#ra(tl i0>)fccfctf 

®g 1.360(g/cm 3 ^g^RSI^ £!>)£ 

&Jg±^ilJt(g/(cm 3 -sec))=0.02/(t2-tl) 

3=fcs 180 deg C -C(7)^Jt±#fflai*, ®Jt 
1.345(g/cm 3 )K*fJ£-f &aO$B#R5](tl fj>)fc«fctf 
Sit 1.365(g/cm 3 )fC*tJS-r^)*atlftB#P B 1(t2 



[0042] 
[0043] 

mmm o 

xx^ Mb^gtLTf*. n xmrn. 
i x;vr;Hb£JElgm. 2 owiiic 

xxx;Hb5iEgMj:yks 3 ma)%±^m 



A^S'r-SS^, tpa ir^-r-S eg <D^;Ht 

1.7 icpsufc tpa a) eg ^'i-zmmmz 
isifltir tpa (D eg ^)-m^ntit%wmm 

n&mM-??*^^ 4 7k*Q$)<7> EG 
±fiE^«JXXT^«tlii 1 Mgll^tL 



2000-5-9 

is controlled in predetermined temperature, throws in n- 
hexane and quench does. 

silicon oil which deposits in surface after quench is washed 
with n- hexane, density is measured. 

Regarding to 140 deg C and 1 80 deg C, it executes heating 
sample,with 10 -sec interval. 

Repeatedly it executes heat treatment, concerning 5 sample 
concerning one strip case, seeks mean of density of sample 
with each condition. 

It is worthy of density of heat treatment time and molded 
sheet in each temperature,plot obtains density rising curve. 

density raising speed with each temperature is sought more 
following way than this density rising curve. 

Namely, density rising curve with 140 deg C, heating time 
which corresponds to the density 1 .340 (g/cm 3 ) (tl second ) 
and it seeks heating time (t2 second ) which corresponds to 
density 1.360 (g/cm 3 ), calculates from next formula. 

density raising speed (g/ (cm 3 * s )) = 0.02 / (t2- tl ) 

In addition, density rising curve with 180 deg C, heating time 
which corresponds to density 1.345 (g/cm 3 ) (tl second ) and 
it seeks heating time (t2 second ) which corresponds to the 
density 1.365 (g/cm 3 ), calculates from aforementioned 
system. 

[0042] 

8) density of polyester resin pellet and heat treatment molded 
sheet 

With density gradient tube of carbon tetrachloride/n-heptane 
mixed solvent it measures with 25 deg C. 

[0043] 

(Working Example 1 ) 

As esterification equipment, first esterification reaction device 
which provides stirrer* separator* raw material inlet and 
product removal port,it divided inside reaction kettle into 2 
tanks and stirrer attached oneach reactor, 3 -stage where it 
consists of second esterification reaction device 
whichprovides separator* raw material inlet and product 
removal port it used continual esterification reaction device of 
fully stirred tank type. 

To system where reaction product inside that first 
esterification reaction device exists, the EG slurry of TPA 
which was adjusted mole ratio 1 .7 of EG for the TPA was 
supplied to continuous. 

In order 0.33 mole (Vis-a-vis produced polyester resin 
approximately 8 ppm ) with to become simultaneous with EG 
solution of magnesium acetate tetrahydrate as produced 
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x o.33 *M±mtfi)jLXT)\,®miz*iLxfo 

^MS^fUR 4 \%m. SJt 255 deg C VELZtt 
tz 0 

[0044] 



)\s®m i h>afcy p b^lt 0.33 *;k& 
loppm^&Scfc^ftaou^aa) eg $ 2 

81 1 h>Sfcy M g ISi^<tLT 0.91 ^(fl 

22ppm)<t^cfc J 5^M(7)KKV^V^A 4 7K 

ftttro eg »*fccfctfs& 2 a sa^Ntta® 
tti&Pcty^BS^jxxT-^wiiB i h>afcy p 

JS^tLTO^l ^Kftj 19ppm)<h£:<5cfc9&m<D 

y>»© eg jsa*a«wics6ftiL,«Eicr 

#@CD¥^;w®B#rp1 2.5 RRL SS 260 deg C 



[0045] 

*ivc, a 2 xxxjMbJSiSgBfrbxxx ;u 
ftSJB*B6«j*ii«tticayajL, fittfgg. 

S*4ttiiPfc«fci;4JiEttftyHlLP* 

xxx;HbfiKft©iHaE*ic|t«*ttfc« 
ffi£tt»ft&£a<»:y* ^fifrK'Jxxx ;u»ffi 
1 K/Sfcy Sb ISTirLr 1.6 'EJKft 195ppm) 
4:<E*«fc5ft*©HB{bT>^*>© EG mftte 
xxx;MbSJ6£rtfclcttf&U ffilBtoatfi 
fiSS^SlS^g-C^ 270 deg C. ^ETI^fiffi 



ft&tlfc PET ®m<D IV 14 0.53 V&z>tz<> 

y.a*»HaTT?i?i205 de g c-eBtaa^u 

t#b*lfc PET StBiO) IV 14 0.74. DEG ^fi(4 

2.5 *)\,% % AA ^fil4 3.3ppm. 3ft 3 

BI4 0.32SS%. m®!4 1.401g/cm 3 Vtotzo 
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polyester, resin per ton Mg atom frojm another supply port 
from EG slurry feed opening of TP A, it supplied to 
continuous, with ambient pressure reacted with average 
residence time 4 hours * temperature 255 deg C. 

[0044] 

To continuous removing this reaction product to outside the 
system, it supplied to the first tank eye of second 
esterification reaction device, removed from second tank eye 
to the continuous. 

Transport to second tank eye adopted overflow system from 
first tank eye. 

As produced polyester resin per ton Patom from supply port 
of inlet side of first tank eye0.91 mole (Approximately 22 
ppm ) with, as produced polyester resin per ton Patom from 
EG solution of the magnesium acetate tetrahydrate of kind of 
quantity which becomes and supply port of intermediate 
position of second tank eye 0.33 mole (Approximately 10 
ppm ) with, as produced polyester resin per ton Mg atom from 
the supply port of inlet side of EG solution, second tank eye 
of phosphoric acid of kind ofquantity which becomes 0.61 
mole (Approximately 19 ppm ) with, it added EG solution of 
phosphoric acid of kind ofquantity which becomes to 
continuous, with ambient pressure reacted with the average 
residence time 2. 5 hours* temperature 260 deg C of each 
tank. 

[0045] 

Next, from second esterification reaction device it removed 
esterification reaction product to continuous,2 -stage where 
stirrer, separator, raw material inlet and product removal 
port are provided it supplied to the continuous in continuous 
condensation polymerization reactor. 

1.6 mole (Approximately 195 ppm ) with, EG solution of 
antimony trioxide of kind of quantitywhich becomes was 
supplied to esterification reaction product from condensation 
catalyst supply pipe whichis connected to transport pipe of 
esterification reaction product, as produced polyester resin per 
ton Sb atom, withaforementioned continuous condensation 
polymerization reactor condensation polymerization was done 
under approximately 270 deg vacuum. 

IV of PET resin which it acquires was 0.53. 

This resin it continued and sent to continuous solid phase 
polymerization equipment, under nitrogen atmosphere the 
solid phase polymerization did with approximately 205 deg C. 

As for IV of PET resin which it acquires 0.74, as for DEG 
content as for 2.5 mole %. AAcontent as for 3.3 ppm. cyclic 
trimer content as for 0.32 wt%. density they were 1 .401 
g/cm 3 . 
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[0046] 



ho de g c i? 60 &m®Ltzm<D®mtf 

1.335g/cm 3 » 140 deg C T*(D®]f ±HiI£j!l< 
0.6xl0" 3 (g/(cm 3 '|J>))-efcy, 180degCT*20fJ> 
r B 1ftl^LfcB#CDSgg*< 1.335g/cm 3 , 180 deg C 
T-<DffiJf±HJIjf A< 1.8 x 10- 3 (g/(cm 3 -g?))T? 

*fc,5mm W-?i-<DtfLWM<»^-X\Z 4.1%tS 

[0047] 

mztitz pet «re$axAsK$ffli^i£Aff 
■cisau ««is^^fS( M-ioo tathf&mmz 

cfctWKUE 290 deg C ~Q~J*)~31—A$:f$ML 

tZo 

htt» LB-01 ffi#^P-*aaSfflL\T 2 $*s 
#?n-J*»U 3!£flt&» 140 deg C lUMlL 
fc&aW-C 5 3MHII!&II£U 1500ml 0)tF£ffL 
mMmm^^W- 0.4mm)*»fc. 



[0048] 

(HJ150IJ 2) 



1 £H-*ft-Cx*T;Htfil6fcJ:tf»lll*fc 

ft 2 ix^;nbfie»Bfl!)» i ws<daqw 

Mg JS^-iLT 0. 16 % jl<(tt 4ppm)£&&<J:3£:S 
fflBKTy*i/^A 4 ftfttta) EG ft l 
« i ®it>m&B(D$ttn J^^yx*^, 
MB l h>Sfcy P UTirLT 0.39 
12ppm)i<ES«fe9<t«©'J>ilfl) EG mfcs ft 2 

S 1 h>*fclj Mg S^FtLT 0.45 ^E;U(ift 
llppm)t«ESJ:5<E*a)»»V^**>^A 4 7K 
iDtilG) EG j§j$fccfctfft 2 ffigO)it)ffl&B0!> 

tt<&p«fcy4j$7KyxxT^n»i!i i h>at=y p 

IS^tLT 1.16^U(ij$36ppm)<t^ t fc5&M0> 

y>ita> eg ssasiittMizaftiLTxxxiu 

<b£i££-ti-7i„ 



[0046] 

molded sheet of density measurement it formed with 
aforementioned method , did heat treatment and measured 
density. 

When 60 second heating with 140 deg C, density being 1.335 
g/cm 3 » 140 deg C, the density raising speed being 0.6 X 10 3 
(g/ (cm 3 * second )), when 20 second heating with 180 deg C, 
the density being 1.335 g/cm 3 , 180 deg C, density raising 
speed was 1 .8 X 1 0 3 (g/ (cm 3 * second )). 

In addition, haze of molded sheet of 5 mm thickness was 
4.1% satisfactory. 

[0047] 

It dried PET resin which it acquires with dryer which uses the 
nitrogen stream, preform it formed with resin temperature 290 
deg C Meiki Co. Ltd. (DB 69-073-1 195 ) make with the 
M-100 injection molding machine . 

mouth part of this preform biaxial drawing blow molding it 
did with mouth part crystallization equipment of homemade 
after thermal crystallization , making use of Krupp Corpoplast 
Maschinenbau GmbH (DB 31-679-2027 ) supplied LB-01 
drawing blowing molding machine, 5 second heat-set it 
didinside mold which continuously is set to approximately 
140 deg C acquired hollow molded container (shank part 
average thickness 0.4 mm ) of 1500 ml. 

haze of shank part was 1.3% satisfactory. 

[0048] 

(Working Example 2 ) 

Same equipment as Working Example 1 was used, addition 
quantity of metal compound and otherthan modifying addition 
position, esterification reaction and melt polymerization were 
executed with Working Example 1 and identical condition. 

As produced polyester resin per ton Mg atom from supply 
port of inlet side of first tank eyeof second esterification 
reaction device 0.39 mole (Approximately 12 ppm ) with, as 
produced polyester resin per ton Mg atom from supply port of 
inlet side of EG solution * second tank eye of phosphoric 
acid of kind ofquantity which becomes 0.16 mole 
(Approximately 4 ppm ) with, as produced polyester resin per 
ton Patom from supply port of intermediate position of EG 
solution, first tank eye of magnesium acetate tetrahydrate of 
kindof quantity which becomes 0.45 1.16 mole 
(Approximately 36 ppm ) with, adding EG solution of 
phosphoric acid of kind ofquantity which becomes to 
continuous mole (Approximately 1 1 ppm ) with, as produced 
polyester resin per ton Patom from EG solution of magnesium 
acetate tetrahydrate of kind of quantity whichbecomes and 
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Ttimn i h>^fcy sb bs^f tLx 1.5 *ju(« 

mppm^fc^cfedfrfiOTH^bT^^W 
EG »«*x;wi,fcfil6££8ilctt|&LTS 

PET HtBIO) IV li 0.53 T'feofco 

9,£*SH»T"O*&205 deg CT*ISfflS£L 

*&*lfc PET gfflgfl) IV li 0.75. DEG 
2.7 ^E;U%, AA $m\Z 3.5ppnu ^tt 3 
»l*0.31 M%. ffijf li 1.400g/cm 3 T?ftofco 

[0049] 

140 deg C "C 60 »ftlJ»Lfcl*(DSfiA< 
1.334g/cm 3 % 140 deg C TfCD&Jf ±#ilJf A< 
0.5xl0' 3 (g/(cm 3 -S?))T?fey, 180degCT?20» 
fc1fln^Lf;:B$0)^JtA< 1.334g/cm 3 , 180 deg C 
T*C0SJg±#ilJtA< 1.5xl0' 3 (g/(cm 3 -»))Tf 

SfcJmm J¥*(Drt»S(D^— XI* 3.8%<tg; 
JTCfcofc. 

t#bti^PET«tflgANbH!£^J I tH«tLT, 
1500ml dD+SASMKIItt^^lMW 0.4mm) 

*»fco 

IBSWv-Xl* l.4%iA*PC*ofc. 
[0050] 

(tkttffll l) 

HJSteflJ 1 T? 2 @lC#i|LT»toLTlv&'j:/B 
ft 1 x^T^HbSSHlc, *fcSI^J 1 T* 2 [ellc 

£!g 2 WfiUbM©* l «g KSMnU H 
ffiftl 1 M-fttttli^,IV 0.54 



-ftfUfHffiS^U IV 0.75, DEG 

2.8 =EJl% % AA ^MA< 3.5ppm, MR 3 g<*^ 

fiA<0.33 fii% % fcfitf 1.399g/cm 3 <D PET® 



supply port of intermediate position of second tank eye 
esterification reaction it did. 

Next, 1.5 mole (Approximately 183 ppm ) with, supplying EG 
solution of antimony trioxide of kindof quantity which 
becomes to esterification reaction product with method which 
issimilar to Working Example 1 as produced polyester resin 
per ton Sb atom, it executed condensation polymerization. 

IV of PET resin which it acquires was 0.53. 

This resin it continued and sent to continuous solid phase 
polymerization equipment, under nitrogen atmosphere the 
solid phase polymerization did with approximately 205 deg C. 

As for IV of PET resin which it acquires 0.75, as for DEG 
content as for 2.7 mole % % AAcontent as for 3.5 ppm, cyclic 
trimer content as for 0.3 1 weight%, density they were 1 .400 
g/cm 3 . 

[0049] 

molded sheet of density measurement it formed with 
aforementioned method , did heat treatment and measured 
density. 

When 60 second heating with 140 deg C, density being 1.334 
g/cm 3 , 140 deg C, the density raising speed being 0.5 X 10' 3 
(g/ (cm 3 * second )), when 20 second heating with 180 deg C, 
the density being 1.334 g/cm 3 % 180 deg C, density raising 
speed was 1.5X1 0' 3 (g/ (cm 3 * second )). 

In addition, haze of molded sheet of 5 mm thickness was 
3.8% satisfactory. 

hollow molded container (shank part average thickness 0.4 
mm ) of 1500 ml was acquired from PET resin which 
itacquires to similar to Working Example 1. 

haze of shank part was 1.4% satisfactory. 

[0050] 

(Comparative Example 1 ) 

Dividing into twice with Working Example 1, in first 
esterification equipment, in additiondividing antimony 
trioxide of total amount and Working Example 1 and same 
amount of the phosphoric acid which it has added into twice 
with Working Example 1, it added the total amount of 
magnesium acetate which it has added to first tank eye of 
second esterification equipment,did condensation 
polymerization with Working Example 1 and identical 
condition, IV acquired 0.54 prepolymer. 

This solid phase polymerization it did with identical condition 
making use of same solid phase polymerization equipment as 
Working Example 1, IV 0.75, DEG content 2.8 mole % % 
AAcontent 3.5 ppm, cyclic trimer content 0.33 wt%. 
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[0051] 

mmm 1 mmzmrmnmmmmz'uiK & 

lS^l>I^Lfc<tZ5. 140 deg C ~Q 60 tyfiaf&Ltz 
fl$0)&Jf # 1.340g/cm 3 . 140 deg C T°<DW&± 
%mmtf 1.1 x 10 - 3 (g/(cm 3 -i0>))-Cfey, 180 deg 
C T- 20 ®mm®LtztifO&mtf 1.342g/cm 3 , 

180 deg c X- <d m m ± n m & *>< 4.5 x 

10- 3 (g/(cm 3 -BWTffcofc. 

5mm H<frtf>fi£ff2;|£ CD's— Xl*25.1%tS 
fro*:. 



l <»:E*ilcLT.¥HDlSjJI 0.4mitK 

i5oo m i o^m^mtzo 

[0052] 

[f§BJJ<7>8,||] 

**ii=ttfflai*-5. 



density acquired PET- resin of 1 .399 g/cm 3 . 
[0051] 

heat treatment of molded sheet was done in same way as 
Working Example 1, when the density was measured, when 
60 second heating with 140 deg C, density being 1.340 
g/cm 3 , 140 deg C, density raising speed being 1.1 X 10 3 (g/ 
(cm 3 * second )), when 20 second heatingwith 180 deg C, 
density being 1.342 g/cm 3 . 180 deg C, density raising speed 
was 4.5 X 1 0° (g/ (cm 3 * second )). 

In addition, haze of molded sheet of 5 mm thickness 25.1% 
was high. 

To similar to Working Example 1 , hollow container of 
average thickness 0.4 mm, 1500 ml wasacquired. 

shank part haze of this container 5.3% was high, transparency 
was deficiency. 

[0052] 

[Effects of the Invention] 

With inexpensive, you can use polyester resin of this 
invention, profitably as theformation item where transparency 
and dimensional stability on heating are superior. 
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